Abstract
Introduction

35
Crowdsourcing is a term first populated by Howe (2006) , defined as taking a job that is traditionally 36 performed in an organization by its employees and outsourcing it to a crowd of undefined network of 37 3 into fruition. Under the Act is the CROWDFUND Act which enables entrepreneurs to sell limited amounts 76 of equity to investors via social networks and is exempted from expensive registration requirements 77 (Stemler, 2013) . Through these sites, entrepreneurs or small business owners who need financing for 78 a new product or venture publish an appeal for funds and typically offer an incentive. Two popular 79 crowdfunding websites such as Kickstarter and Indiegogo revealed in a recent search 279 and more 80 than 500 food projects each seeking for financial resources from the crowd, respectively (Indiegogo, 
81
2016; Kickstarter, 2016a) .
83
Crowdfunding is an opportunity for food businesses and especially for small start-ups to generate funds 84 or to raise its initial seed money. Through these sites, entrepreneurs and/or small business owners who 85 need financing for a new product or venture publish an appeal for funds and typically offer an incentive.
86
For instance, Anova precision cooker was the most funded project raising $1,811,321 in Kickstarter and 87 had successfully launched its product for sous vide cooking by using a smartphone (Anova, 2015; 88 Kickstarter, 2016b) . Meanwhile small and portable sensors providing real-time results were designed 89 and developed with the help of crowdfunding. One such product is Nima a pocket-size gluten tester by 90 6Sensorlabs (Crowdfund Insider, 2017) . Nima is a sophisticated product that is able to detect up to 
98
Medstart.com, Petridish.org and SciFund Challenge Network (Kuo, 2016) . These initiatives can link 99 donors i.e. public to visit scientific crowdfunding platforms and be reconnected to science (Schafer et 
103
Crowdsourcing and new product development (NPD)
104
Food and drink start-ups are increasingly using the crowd and crowd-based platforms to leverage on 105 the crowd to decide, innovate and create new products (Palacios et al., 2016) . One major problem with 
115
Typical examples of the aforementioned crowdsourcing practices are listed in Table 1 (Gould, 2012) and Sourcemap.com (Hoffman, 2012) to provide food guides,
123
traceability and carbon footprints of products.
125
Insert Table 1 5. The frequently referred to as a "crowd," was renamed as "complementors" and characterized as 145 often unpaid, working outside of a price system and driven by heterogeneous sources of motivation.
146
The study found that complementor development responds to platform growth even though they 
152
Crowdsourcing and open innovations (OI)
153
Crowdsourcing also falls within the remit of Open Innovation (OI 
239
Crowdsourcing conceptualization on utilization for future food quality and safety
240
To date the utilization of crowdsourcing in food safety and quality is somewhat limited. 
331
Food product rotation is utilized to ensure that older stock is sold first. This routine is applied for a large 332 number of foods with shorter shelf life (e.g., frozen, refrigerated), but could be also implemented for 333 those food products with much longer shelf life (e.g., canned). Open dating is a common practice 334 and applies to all food products and drugs, and is an essential element achieving stock rotation at 
347
Although TTI per se is not a crowdsourcing method, but the data generated will benefit the users or 
394
 The data collected can be also utilized to improve shelf life and quality prediction and development
395
of new and improved mathematical models.
396
 Expanding the system and its utilization for other purposes such as recalls and/or continuous 397 database information system that allows two-way quality communications with stores, retail chains 398 and consumers.
399
 Stock rotation and distribution system management based on LSFO.
401
It is apparent that the above list is non-exhaustive and can potentially be expanded to other fields and 402 applications, such as drug and science-data-rich kinetic models and a plethora of other utilizations to 
551
Conclusion
552
There is potential for radical innovations and crowdsourcing in food safety and quality solutions.
553
Crowdsourcing leverages on crowd's intelligence and is capable of aggregating talent while reducing 
562
potential for crowdsourcing to be applied to complex food safety projects by engaging the crowd to 563 develop algorithms to improve big data analytics, identify models that can be applied to safety 564 assessments or to feed in data into risk assessments. Crowdsourcing may also be harnessed to reshape 565 inventory control by using advanced TTI and to reconnect public to science and to exhibit openness 
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